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INTRODUCTION

Construction and testing have been completed for the Drift-Platteville Aquifer Source
and Gradient Control Wells at the Reilly Tar & Chemical Corporation N.P.L. Site in St. Louis
Park, Minnesota in accordance with Work Plans submitted by Reilly per the Consent Decree-

Remedial Action Plan (RAP). This report presents the logs for three new well installations,

'the results of pumping tests performed at each new well, and field adjustments to the approved

designs for each well. This document fulfills the reporting requirements of RAP Sections 9.1.2
and 9.2.2.

Approvals for the Drift Platteville Aquifer Source Control Well Work Plan and the
Drift-Platteville Gradient Control Well Work Plan were received on July 9, 1987. The last
permits required for construction were received on August 11, 1987; and, in accordance. with
RAP Sections 9.1.2 and 9.2:2, all construction, testing, and reporting have been completed
within 120 days of that date (December 9, 1987). Construction included the installation of the
three wells, construction of appropriate well houses, and connections to the sanitary sewers.
Pumping tests included monitoring water levels in the Drift-Platteville Aquifer in numerous

observation wells during periods of stressed and non-stressed aquifer conditions.
WELL CONSTRUCTION

The Drift-Platteville Aquifer Source and Gradient Control Wells were drilled and
installed in accordance with the approved, amended Work Plans. There were no field
adjustments to the approved designs of each well. Bergerson-Caswell, Inc. constructed each
well under the direction of ERT, Inc. The Water Well Record for each well is presented in
Appendix A, along with the pilot soil boring logs and grain size analyses. As indicated on the
Water Well Records, direct rotary techniques were used to advance a nominal 10-inch
diameter hole through the drift. Six-inch wellscreen and/or pipe was then set in the hole and
grouted into place. A graded sand pack was placed around the screens in the two Drift
Aquifer wells. The Platteville Aquifer well was completed by drilling 2 nominal six-inch
diameter hole through the full thickness of the Platteville Limestone.

Upon completion of the wells, each well was developed. The Drift Aquifer Source
Control Well was developed for approximately 32 hours, using a combination of air-lifting and

high-velocity jetting. This well responded nicely to the development by-producing a sediment-
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free discharge with an approximate specific yield of 10 gpm per foot of drawdown during
development.

The Platteville Aquifer Source Control Well was developed by air-lifting, A sediment
free discharge was obtained after four hours with an approximately specific yield of only two
gpm per foot of drawdown.

The Drift-Platteville Aquifer Gradient control Well was dével'oped by airlifting and
high-velocity jetting. A total of 42 hours was spent developing this well. The well was slow to
respond to development, although there were no fine grained silts or clays encountered in the
pilot soil boring or the well itself that could have accounted for the slow development. At the
end FOf development the well was producing a sediment-free discharge with an approximate

specific capacity of 7 gpm per foot.of drawdown.

The measuring point elevants for each well were surveyed following completion of
each well, with the following results:

Drift Aquifer Source control Well: 895.83 Feet MSL
Platteville Aquifer Source Control Well: 895.79 Feet MSL
Drift-Platteville Aquifer Gradient Control Well: 908.18 Feet MSL

DRIFT AQUIFER SOURCE CONTROL WELL AQUIFER TEST

The Drift Aquifer Source Control Well aquifer test was the first of three aquifer tests
performed. In preparation for the three tests, potential observation wells in the area were
located and examined. Wells that were not sealed, damaged, or destroyed were subjected to a
brief slug test to demonstrate the well’s response to hydraulic stress. The following wells
recovered to 90 percent of their original water level after the removal of one well volume of

water, and were considered for use as observation wells during the aquifer tests:

P8 P124 w20
P11 P201 w22
P14 P203 W26
P15 w2 W100
P69 W5 w143
P109 w9 W-1*
P110 wi Ww-2¢*
P112 w17 NL-1*
P121 wi8 Mw-1*
P123 w19 Mw-2¢

*  These are monitoring wells at the National Lead/Taracorp site.



The following wells were not considered for use as.observation wells during the aquifer tests
because the were either damaged or they did not respond sufficiently during'slug tests: W27,
W13, W12, W132, P9, P45, P65, P25, P118, and P122,

The observation wells selected for use during the Drift Aquifer Source Control Well
aquifer test were wells W2, W5, W9, Wi1, W18, P14, P15, P124, P203, Taracorp wells MW-1
and MW-2, and'the Platteville Aquifer Source Control Well. This array of wells is shown in
Figure 1, and includes.at least one Drift Aquifer observation well within 200 feet, and one
Drift Aquifer-observéntion well within 1000 feet, of the pumping well, as indicated in the Work
Plan. Well W2 was used to identify extraneous influences (e.g., water level changes due to

precipitation) because it is beyond the cone of influence of the pumping well.

In-Situ, Inc. Hermit data loggers were used to record water level data for wells W2
and WS for this test, and an In-Situ, Inc.-SE-200 system was used for the other 11 wells. Water
levels were recorded for 48 hours prior to the pumping phase of the aquifer test. The Drift
Aquifer Source Control Well was pumped at 200-gallons per minute commencing on
September 17, 1987 at 7:47 p.m., and ending on September 20, 1987 at 10:37 p.m.
(approximately 75 hours). Water levels were then measured.for 48 hours during which time
the levels recovered to pre-test conditions. Data was lost from Taracorp well MW-2 during

the pumping phase of the aquifer test due to an interruption in the transducer circuit.

Many of the observation wells exhibited water level fluctuations in response to the
aquifer test. Five of the eight observation wells in the Drift formation produced data
amenable to analysis (P14, P15, W9, P124, P203). The data from these wells were analyzed
using the Prickett method for amalysis of pumping test data from an unconfined aquifer
(Prickett, 1965). The main assumptions inherent in the Prickett method are as follows:

1) aquifer is homogeneous, isotropic, of uniform thickness and has infinite areal

extent,
2) pumping well fully penetrates unconfined aquifer, implying horizontal flow,
3) flow to the pumping well is not steadystate and

4) well storage is neglected.
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Hantush (1964) suggests that if the pumping well is only partially penetrating, drawdown in
wells within 1.5 times the thickness of the aquifer may need to be corrected because the
assumption of primarily horizontal flow could be violated. The correction is:

§=8- 52/2d~

where:

s.is the original drawdown

d is the thickness.of the aquifer and
s’ isithe corrected drawdown.

For the first pump test, wells P14, P15 and W9 are within 1.5 times.d, assuming d = 60 feet
and the radial distance for each of the wells is 75 feet. The maximum drawdown in these three
wells was 1.8 feet, producing a corrected drawdown of 1.77 feet. Because the maximum

correction is so small, the analyses were done without correcting for partial penetration.

The data and the matchpoints used in the analyses for two representative wells (P15
and' P124) are shown in Figures 2 and 3. The values calculated for the transmissivity for the
first pump test range from 6.2¢+4 gpd/ft to 1.7e+5 gpd/ft (Table 1), with a mean value of
1.0e+5 gpd/ft. These values are similar to these reported in the literature (CDM, 1985; Stark
and Hult, 1984; Hult and Schoenburg, 1984; Hickok, 1981; and Barr, 1977). The values
calculated for storativity range from 2.5¢-2 to 4.5e-1 (Table 1), with a mean value of 1.4e-1.
These are typical values for an unconfined aquifer.

The prepumping data for each of the wells analyzed do not show any appreciable
trends, although the transducer in well W9 did show some instability with time, both in the
background data and the pump test data. For this reason, only the early time data from well
W9 were analyzed. The background well data (W2) did not show any appreciable changes
over the duration of the first pump test (Figure 4) and were not corrected for in the analyses.

The barometric pressure data and precipitation data (collected from the Minneapolis-
St. Paul Airport) over the duration of the three pump tests is presented in Figure 5. The
background well data for all three pump tests do not show any response to the variations in
these parameters and therefore the pump test data were not corrected for the effects of

precipitation or variations in barometric pressure.
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Figure 2. Drift Aquifer Source Control Well Aquifer Test

Drawdown Curve for Observation Well P15
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Figure 3. Drift Aquifer Source Control Well Aquifer Test,

Drawdown Curve for Observation Well P124
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TABLE'1

TRANSMISSIVITY VALUES FROM THE

AverageT = 1.0x 10° gpd/ft

Average S = 1.37x 101

DRIFT AQUIFER SOURCE CONTROL WELL AQUIFER TEST

TRANSMISSIVITY (GPD/FT) STORATIVITY
7.7x 10* 147x101
6.2x10% 286x10°1
72x10% 383x10°2
13x10° 251x102
17x10° 19x 1071
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PLATTEVILLE AQUIFER SOURCE CONTROL WELL AQUIFER TEST

The observation well selected for use during the Platteville Aquifer Source Control
Well aquifer test were wells W18, W19, W20, W22, W26, W100, P14, P15, P121, P124, P203,
Taracorp well MW-1, and the Drift Aquifer Source Control Well. These wells are shown in
Figure 6. As indicated in the Work Plan, the array of observation wells fc;m this aquifer test
includes at least one Platteville Aquifer observation well within 300 feet, and one Platteville
Aquifer observation well at about 1000 feet, from the pumping well. Well W100 was used to
identify extraneous influences (e.g., water level changes due to precipitation) because it is

beyond the cone of influence of the pumping well.

In-Situ, Inc. Hermit data loggers were used to record water levels in wells W100 and
W20, and an In-Sity; Inc. SE-200 system was used for the other dozen wells. Water levels
were recorded for 48 hours prior to the pumping phase of the aquifer test. The Platteville
Aquifer Source Control Well was pumped at 55 gallons per minute commencing on September
26, 1987 at 10:08 p.m., and ending on September 27, 1987 at 10:20 p.m. (approximately 24
hours). Higher pumping rates caused too much drawdown in the well. Water levels were then
measured for 41 hours during which time the levels recovered to pre-test conditions. Data was
lost from Well W-22 during the recovery phase of the aquifer test due to an interruption in the

transducer circuit,

Many of the observation wells exhibited water level fluctuations in response to the aquifer test.
Five of the six Platteville observation wells produced data amenable to analysis (W18, W19,
W22, W26, P121). Because the Platteville has been shown to be hydraulically linked with the
Drift (Hult and Schoenburg, 1984), the data from the second pump test were analyzed using
the Walton method for semi-confined aquifers (Walton, 1962). The ‘main assumptions

inherent to the method are as.follows:

1) aquifer is homogeneous, isotropic, of uniform thickness and infinite areal

extent,

2) pumping well'fully penetrates the semi-confined aquifer,

3) overlying the aquitard is an unconfined aquifer,

4) water removed from storage is discharged instantaneously with decline of
head and,

5) well storage is neglected.

11
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The data.matchpoints used in.the analyses are. shown in Figures 7 and 8 for two representative
wells (W18, W19). The values calculated for transmissivity for the second pump test range
from 2.0c¢+4 gpd/ft to 4.4c+4 gpd/ft (Table 2), with a mean transmissivity of 2.8¢ gpd/ft.
These values fall within the range reported in the literature.of 2.32e+4 (Hult, 1981) to 6.7¢ +4
gpd/ft (Stark and Hult, 1984) for the Platteville.

The prepumping data for each of the wells analyzed did not show any appreciable
trends. However, the transducers in wells P121 and W26 both exhibited instabilities with
increasing time. For this reason, only the early time data from these wells were used in the

analyses.

The background well data (W100) did not show any appreciable changes over the
period of the second pump test (Figure 9) and were not corrected for in the analyses.

The results from the first two pump tests suggest that the Platteville and Drift aquifers
are hydraulically connected. During the Drift source control pump test, several of the
observation wells screened in the Platt'eville showed noticeable drawdown, and wells P14
(Drift) and W18 (Platteville) exhibited responses that are typical of mutually leaky aquifers
(Hantush, 1967). During the Platteville source control pump test, the response of the
observation wells in the Platteville was typical of a semi-confined aquifer. The observation
wells in the Drift did not show as great a response to the pumping of the Platteville, but this is
partially due to the difference in pumping rates during the first two tests.

DRIFT-PLATTEVILLE GRADIENT CONTROL WELL AQUIFER TEST

The observation wells selected for use during the Drift-Platteville Aquifer Gradient
Control Well aquifer test were wells. W2, W11, W17, W143, P109, P110, P112, Taracorp wells
W-1, W-2, MW-1, MW-2, and NL2. This array of wells is shown in Figure 10, and it includes
at least one Drift Aquifer observation well within 600 feet, and at least one Drift Aquifer
observation well within 1000 feet, of the pumping well as required by the Work Plan. Well W2
was used to identify extraneous influences (e.g., water level changes due to precipitation)

because it is beyond the cone of influence of the pumping well,

In-Situ, Inc. Hermit data loggers were used to record water levels at wells P109, P110,
and P112. The background well (W2) was monitored manually using an electric water level
tape throughout the aquifer test. An In-Situ, Inc. SE-200 system was used to monitor water

13
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w19 20x10* 1.08x10"
w2 44x10* 489x107
wi8 28x10% 187x10
P121 2.5x 10 18x10”
W26 24x10% 88x10°

TABLE 2

TRANSMISSIVITY VALUES FOR THE

PLATTEVILLE AQUIFER SOURCE CONTROL WELL AQUIFER TEST

Average T = 2.8x 10* gpd/ft

Average S = 7.05x 103

16
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levels at the remaining wells. Water levels were recorded for 48 hours prior to the pumping,
phase-of the aquifer test. The Drift-Platteville Aquifer Gradient Control Well was pumped at
90 gallons per minute commencing on October 4, 1987 at 3:40 p.m., and ending on October 8,
1987 at 2:20 p.m. (approximately 95 hours). Higher pumping rates caused too much
drawdown in the well. Water levels were then measured for 48 hours to allow for recovery.
Data was lost from well W143 at the start of the aquifer test because of an interruption in the

transducer circuit.

This aquifer test was different from the first two tests because most of the observation
wells did not exhibit water level fluctuations in response to.the aquifer test. However, one of
the ten observations wells for the third pump test produced data amenable to analysis (W17).
The data from this well were analyzed using the Prickett method, with the assumptions

presented carlier.

The data and matchpoints used in this analysis are shown in Figure 11. The value
calculated for the transmissivity is 5.9¢ +4 .gpdy/ft which is within the range of literature values
presented for the Drift aquifer and in fair agreement with the results of the Drift source
control well pump test above. The value calculated for storativity is 1.06 x 102

The prepumping data for well W17 did not show any appreciable trends and were not
corrected for in the analysis. The background well data (W2) did not show any measurable
changes over the duration of the third pump test (Figure 12) and were not corrected in the
analysis.

The lack of analyzable data from many of the observation wells for the third pump
test is in part due to the lower pumping rate for the pump test (90 gpm), the lack of nearby
observation wells that were screened at the same depth as the pumping well, and a lower

transmissivity for this portion of the Drift aquifer.
SUMMARY

The Drift-Platteville Aquifer Source and Gradient Control Wells have been installed
and tested in accordance with approved plans and schedules and Sections 9.1.2 and 9.2.2. of
the RAP. Raw data generated during the three aquifer tests have been transmitted to the
Minnesota Pollution Control Agency (Schaefer, 1987). In addition, the data are -available for

inspection and review at ERT, Inc.’s office in Concord, Massachusetts. Well houses have been

19
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constructed and connections with the sanitary sewer system: have been made for the discharge
from the pumping wells. The three wells are now ready to commence operation in accordance
with the requirements-of the RAP.

22
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APPENDIX A

Drift-Platteviile Aquifer Source and Gradient Control
Well Water Well Records, Pilot Soil Boring Logs
and

Grain Size Analyses
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DRIFT AQUIFER SOURCE CONTROL WELL

o Water Well Record
o Pilot Soil Boring Log

o  Grain Size Analyses
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Adéren St. Louis Park, MV 55416 DR @ o
Attn: Jim Grube wiod0 1 wegn 4950 e ] 130 wiQn
a FORMATION LOG COLOR R Tiow] FRoM | 1o " to n weg_18:97 pum | 120 1067 0
T , n o fr Weght Ibe /Mt —n ta_ __ft
Sand & Topsoil Black S 0 2 [ screen O open hole
. Make Jd'm'l [ [ V—— N T ]
Sand, T. Gravel & Silt Brown VS | 2] 5 | ‘\'irrbewo;'bld ps 67 P.S.
Slot/Gaure Tl wn__zl.m_r___
Peat Black VS 5 | 15 | see 4O _ias ST __n. FITTING
62 67
. [0 STATIC WATER LEVEL
Silty Clay - Organic White s Ji1s | o |%] E.S"""." Buon v sewar_8/25/87
11 PUMPING LEVEL (below land surface)
C(BI'% m & graVEl Bram M m 35 ft after hrs pumping Za) pm
- ft afier hrs pumping M
Conrse Cravel, T. Sand Malti M 35 67 12 HEAD WELL COMPLEION
10 Prtless adapter manufagjurer model.

201 Basemen1 offeet Al feast 12" above ground
40 Plastic casing protection_

13. WELL GROUTED?

x Yes O No {
BiNatCement  MBeowe 30
3 Grout material from Q -._35_“..«-_0.25_

14. NEAREST SOURCES OF POSSIBLE CONTAMINATION

feet d

1

Well dminfected upon mpl-elhn’ OYa KN-
115 PUMP
' pate wnsuanied __10/12/87 O Nt snatalied
Manulacturer's name Gnlmifw
Model number %—10 HPZ_. Vclu&_
Length of drop pupe 42 . 5 tpm
Matensal of drop, pipe Steel
Type U Submersble  TILS Turtwne 50 Reaprocating
! 20Jet @ Ceninfugal 60
16 EXISTING WELLS
Unused.well on groperty! OYes SN0
R AR, ELEVATION SOTRCE O DA Nandored ___O_Permanent D Temperay O Not sad
' 18. WATER WELL CONTRACTORS CERTIFICATION
/7‘d This welliwas dniled under my junsduction and this report'se true to the best of my
Wellhouse finished floor elevation=183.93 kvowledge and bele.
Correction to MSL =710.30 Bergerson-Caswell Inc. 27058
Stickup abbve floor =1,60 st 511"3"‘{',:1'33';;'5 Strees. Ma P]al;nﬂrﬂ
Measuring point elevation =895.83 My——'—
(top of well seal) Scgned d e o 10/12/87
larry Schmide oue 10/12/87
IMPORTANT: [ Name of Jnller -
I EILE WITH DEED —. WEIL OWNER OBy |4 34045 L | ki




™ il Soil Boring Log, Drift Aquifer Source Control Well
f A.k PROJECT'NAME ARCHITECT-ENGINEER
STS ConsuansLta, | PTOPOsed Well House ERT
SITE LOCATION .O. UNCONFINED COMPRESSIVE STRENGTH
. . TONS-FT?*
St. Louis Park, Minnesota 1 2 3 4 .
dd 3 PLASTIC WATER LU0
o I w UMIT & CONTENT % uMIT %
& , g Sl P A
- wl 2 'DESCRIPTION OF MATERIAL :
S 3lo| bl g, © 20 30 40 50
:r Elz|F|S|E 1 ' ' ' ' '
AR e 8
8 d|3|z:|3/8 29| @ Mot  sowser
l =1 &1&| & surrace ELEVATION 3 o o a0 0 o
. HL Silty fine to medium sand, trace ®5 '
rIss)if coarse sand and roots - darlz b;'own \
+rrh to black - moist - loose - (SM) -
L1 y
2 |ss \ {£fi11) / 812 .
Fine to coarse sand, little gravel, / i
5. 0—V7 S8 little silt - brown - wet to -
it turated - medium dense - (SM) - /|
A ss [N ET) ' ?4
Fine fibrous peat - black - (Pt) ' |
b [ss{[|ILL X5
— \
5 [ss][lLL b
Amorphous peat - black - (Pt)
1570 ’G—.SS
6A|SS |{{H1] ®4
Organic silty clay, trace fibers -
white -~ firm - (OH)
20-017 s
7Alss . R
Fine to coarse sand, trace gravel
. and silt - gray - saturated -
: medlim dense - (SP)
250 r{ Note: Cresote 1lke odor in sample
P A
, 18 |SS _Il 7 and 8. CZ”D
| End of boring at 26.0 ft. 'O*- calibrated pepetropeter
Hollow stem auger to full depth. '
i THE STRATIFI;ON LINES(REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN SITU, THE TRANSITION MAY BE GRADUAL
— e — —— ——
WL 2,3 ft. WS WS ORWD | BORING STARTED 9/29/86, |STS OFFICE Minnesota
WL 8CR ACR | BORING compLeTeED 9/29/86 |omawnsy  KC {sHeerno. 1 oOF 1
wL 1.5 ft. A RIG CME-45 FOREMAN GD: |APPDBY  yBT [STSJOBNO. 94026
BL: 1983



]
b

S5

PR NAM ARCHITECT—ENGINEER T
STS Consuitamts Ui, | Proposed Val) Neuse ERT
'SITE LOCATION OEPREEvE STheum !
SITE LOCATION te. Louls Park, Mlanasaca | ?.l 3 . !
I i ] : L) % ¥
ni L -
| 3 ‘.2 3 OESCRIPTION QF MATERIAL g *- > A
FHHEE gl 2 = o w
- ': el E ! T T T Y 0
°| § glﬁgsuammmm +100 faet 18 ?!ﬂ%;';- 0 o
Wollow stem augered to 17.§ fesc = e log of baring 42
|| | for soll conditions abave 17.5 fest ‘ !
= 1 [s8 y ?arnle slicy clay, licele sand = dark brown « Pirm - | @\’ ]
- 0 ) 74
;‘... ;; “Nglavey silt = gray = sofe = (ML = CL) "o
Y ‘Slity sand = gray = saturated = mediunm _dcnu_- (sn) i zlﬂ'
-}
s Jss "I ” . . 1!0'
ne to coarss sand, little gravel, trece silt = gray
=1 saturacad ~ loose = (SV = sr’

10 [sS

denga = (SH)

ss 6 |
= a Notet 31.0 fest drillar notes hole coving dus to graval \ -
=16 {ss g\u
I Flne to medlum sand, trace cosrse sand, trace Qe
7 [ss: ravel, trace slit « brown = saturated = medium donse = : —
8 [ss{ll[] (s» @10
crAx 9 ILS L1137 nn‘d. trace gravel = brown = saturated = medium @27

10438 |1

‘
] 1158

Sandy gravel, trace slit « gray = saturated = madiun
dense = (GP)

) II].SS.

13 fss
e fss
1sss |

16 Jss |] {1

17lss

2 alss

19 LS

20 l;l 1

aai21 8

22 Iss
. )

13 jis

;Fine to medlum sand, Vlctle sile, tracs gunl'- brown -
adiun dense = (3N)

Fins to coarse sand, trace gravel, trace siit = gray «
saturated = madiun dense = {3P) = (SV)

[ 22261

2 s

25 s

% ﬁ's

‘Bandy .|rzz:;. trace slic - gray = saturated ~ madlun

Ina to coarse send, trace to llittle ’nvg;)luu slle -

ray = saturatad = medlus. dense = (SV, |

0d

Sandy gravel, troce slit = gray = taturated = medlum
dense = Ilmestone gravel = (GP) = (clay geams)

sIR°

steville 1imestone

nd of boring at 66.8 f¢.

RN AR i SRR U ID R BT
rockbit and bentonice driliing fluld from 32.5-66.0 fr. G

———

THE STRATIAICATION UNES REPRLIENT THE APPRORIMATE SQUNGARY LINES SETWEEN B0, TYPES. IN SITU THE TRAKSINGN MAY B GAADUAL

e Iﬂil ol

"

" W8 ORWO | BARING STARTID 10/24/86 | STWOPRCR yjpnesota
m [ ] . ACR | soRiNG COMPLETED 10/28/86 oMAWNEY An |swemTea 1 OF 1T
m RO cup.pq  FORTAM @ [awoov  0cs |evascawa 9026




Il I B O BN &R B BN I BN S BN B B B B B B e
)

TIaM TOTUED S0INOS Jo3Tnby 3JTIq ‘SITNESY STSATRUV 9278 pues

u;n.l.Ell STS CONSULTANTS. LT0.

enainger  ERT
ST. LOUIS PRRK, MINNESOTR 55416

JOB NAME

* J LOCATION
v

JOHNSON 1.D. NuMBer  B5321E1

SAND ANALYSIS REPORT

Johnson Division
p § P.O. Box 64118 SL Paud, Mo, 55164
e Tel. 612-638-2900

ALBERT J. SMITH SAMPLE SENT IN BY
;::YSISIT 13 NOVEMBER., 1986 1'.1.:%1342;1" e PAGE —_ OF
: v ’; . - ] ﬁ_urmmu'vi?;mm . _ FESTHOLEDATA . | . WELL DATA
T 1 1 | l DIAMETER CASING DIWMETER
AN AN - -| oerrn 67.5 FEET DESIRED VIELD
oy ' DRILLING METHOD w_e_g.uigucmo»a
i Gradient Control
\ \\ N {| oRuLNG AUID DESIGN RECOMMENDATIONS.
I i
g N . . : GEOPHYSICAL LOGS Ptilise a gravel
E ' \ \ \L ] . ack- material
§. - \\ —- ;| sTamcwaren Leve imilar in grada-~
s | \ \\ 10 ion to the #20
gac . 11 COMMENTS -?ravel from Ameri-
I NI an Materials Corp)|
g N > centerd 1a u Claire, Wisc,
20 N would be equira in conjunction wiﬂi
N i| Stee sceen A #70 slot screen
18 | the 10" dimm. borehole.
l J(57-sz £t) should
e I T be cased off if the
g = e recommended gravel
!E f et ot OrEm 0 G 2z, o oF AN I0CH D pack is utilized.
M = [ evewwnw —— Py r__ﬁm N RECOMMENDATIONS |
o R — SRR EEE R e
germis | us St P T T o TR TR T o Lo P Tie] w | sor |ieem | sermue
28 7 4.5 FT. [OSRHPLES #5-2 & e5-3 _ 8| as| z.s| o) snd| 23| 03| 524] w7 1 |
/34 r1. [OSRHPLES eS-4. 5-5. S<6 & S-8 g 1.7] 17.3] 2.8 35.7] 4s.3{ s0.2| 7a.5| 807] m.9f es.9] se9 1.5
Msar. |[ASAPLES «5-5 4 5-18 g 44 eo] a3l1a7l 7.0l 27| ma 50 m.s| ey sl 070 | 17 |40-57
3/ 4 1. |XSRMPLES #S-11 & S-12 % 1.3 17| 2.7 o sui| ws|sa|nafmafsa|ma| | |[zwe 070 | s 62-67
41.5-02.5 FI. X SAMPLES #5-13, S-14, S-15 & $-18 18.3] 23] 8.7 se.9] 08.7] 77.3] s3] 98.7] 04.7] 7] 579 sss.sf L )
%mwlmmmnnmmg&mlnwwm
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SAND ANALYSIS REPORT

DRILLER JOB NAME
LOCATION
ENGINEER > [ Johnson Divislon
JOMNSON LD NumBER  BEI21E2 :I ot | Mann. S04
ANALYSIS BY . SAMPLE SENT IN BY 800-328-9110
DATE 13 NOVEMBER. 1988 Telex 297451 PAGE _OF
s 13 ? N - & BEve “T:" sEns - l - mm:;‘r HOLE DATA — WELL DATA
] HERRE |
l : - T —— ; -| oepTn DESIRED YIELD
! ! . : ' ‘| oRnLING METHOD WELL APPLICATION
il ‘ | H 1 E
™m— - e e o : S )| oRiLLING FLUD DESIGN RECOMMENDATIONS
2 .l ] \ : : o i| ceEOPHYEICAL LOGS
€ WEp—— . - ]
: \ \’*T\ i i 1
E \\ \\:\\ ! i : STATIC WATER LEVEL
JHILN \ ~ il . ; !
£ ' \ N - — ] ! COMMENTS
g = B ) E . : ; -
:'-I = l SL- : : ;
RIHRE S —— L
uL Y fi \ — | | 1
H i r ] n T— -
. ! i i - -
P i A : e Y i SRy _.:..- = :‘r: TYTer e —r T o croa, X |
[-] B [-] 4! Sp__8a Z 23 30 148 3158 AB! 178 ‘” m
8 , . 1 2 -8 . 4 ™
'E H—1 SLOT OPENING AND GRAIN SIZE. I THOUSANDTHS OF AN [NCH AND MILLIMETERS
= T | e — SR MBI
— — o ey ~JDIAMETER
COMBINED ; o] K1 TN EETR X e -
%Aun,g PHYBIGAL SAMPLE DESCRIPTION u’“.—m' T .:. o LenaTH | serring
47 - s_’ _P!- 6% -5-18.5-1705-19.5-23'.5-21-5-22 ‘-g. .-1 1. 'ﬂ._ | _ ) l -
% - o r1. [OSAMPLES «5-23 & S-24 HIE ) n.j 154 2 2.2 a.ia. c.rs[u.sl _ | ] 2o
= -osr1. |ASRMPLES #S-25, 5-26. $-27 & S5-28 gl 3 M ndadadudadedmsnd u.ll =T -
o8 - ¥7.5 FT. | X SAPLES #5-29 3| =q 5d o ad wd nd md 2nd w1 w0 w3 1q )
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PLATTEVILLE AQUIFER SOURCE CONTROL WELL

o Water Well Record



]

L

]

L TOCATIOR TF WELL] MINNLSOTAUNIQUEWELLNO | A A
County Na WATER WELL RECORD
ll(:n:u;;)i_n ' Minnesta Satutes 156A 01 .08 Jor Water Semple 4 3 4 O 4 4 J
ownship Name? Towrship Numpyx] Kange Number [Secton No | Fraction 4 WELL DEFTH tcompleted) Tuie of Compleiion
St., Louis Park 17 M 21 & 17 wouwowl ) o 10712/87
Drstance and Direction from Road | tson or Streel Address and Cwy 8l Well Locatson T DMILING METHOD
M Quad Lake Street & Louisiana Ave. 10 Cable oo {0 Reverse 70 Dewven 100 Dug
Show rnﬂliunmd well th section grid with * Kk “Sheirh map of well loation ] 200 Hollow rod SO Ar 80 Bored no
) ___3___:__‘_. ‘Additron Name i Rotary Jened 90 Power uuger |
P I ' DRLLNGFLUD :
N A e Bentonite '
wl vl b e 7 USE )
Y N IR e T 10 Domestic ) Monitonng 80 Heat Pump
[l i R P\ LotNumber 20 Ungation 50 Publc 90 Industry
M N R I 30 Test Well 0 Mumaipal 100 Commercul
CS YT 1 . 70 Arr Conditioning no !
= 1 mule —l 8 CASING HEIGHT Bdow HOLE DIAML
2 FRUPERTY OWNER S NAME City of St. Louis Park O Biack 40 Thresded
5005 Minnetonka Blvd, | mow. v s""“'—,‘f’——;
Addres St. Louis Park, MV 55416 oM @ Orive Shoe? Yes— Na2
Attn: Jim Grube 12 02 wea 49.0  wem | 12in 10200
a FORMATION LOG COLOR A rnion | FROM | 10 " to t wean 18:97 e | 12, 10674
mnito f Weght M § e o
Sand & Top Soil Black S 0 2 :;::u::ﬂ [ormepy g
Sand, T.Gravel & Silt Brown Vs 2 5 | e Ds
Slat/G Lo — v
Peat Black Vs S1 15 | sas fr. and f.
‘
Silty Clay - Organic White S 15 | 20 [P 8/25/87
11_PUMFING u:vul.. (:;:";:1 suriace)
| _Coarse Sand & Cravel Brown M 20 35 fa after hrs pumping 30 gpm
Z ft after hrs. pumping gpm
Coarse Gravel Multi M 35 | 67 [Nz HEAD WELL COMTLETION
1 10 Pitless sdapter manulagjyrer - madet
Plageville Limestone OrangeGrnl  VH. | 67 | 84 | (Ot g wotectim . thome ground
| 12 wewL GrouTED?
1%vea oM
WNeat Cement ZfBentomte 30
Groul matenal from 0 u_i_n o yb__l_'_Q_
, 14 NEAREST SUURCES OF POSSIBLE CONTAMINATION
. feet direction L2ype
Well dimnferted upon compieton?  OYes  X)No
‘IS PUMP
' Date wnstalled 10/12/87 O Not 1natatied
Manufacturer's name — CUMdfOS
Modet number S%"lo HP. 2 le&
Length of drop ape 42 fr. nmu—-zs——.nn
. Maternl of érop ppe — StEE1
Type () Submerable  JDLS Turbine 50 Reciprocstimg
2Jet 4O Centiniugsl 60
16 EXISTING WELLS °
' Unused well on property? O Yes NiMo
T S EEVRTION, SOURE O DT Ared___D Prrmsnen O Tengurry G Mo el
-6 . 18 WATER WELL CONTRACTORS CERTIFICATION
Wellhouse finished floor elevation=183.93 This well was dnilled under my junadiction and this report 18 true 1o the'besi of my
Corection to MSL =710.30 hnovieder andbetet,
- Stick up above floor =1,56 Bergemlﬁl;l Inc, 270‘33_".
' Measuring point elevation =895.79 ~ :
(top of well seal)
Sgned 2\, n..-.lOZlZ[EZ
Authonzed Ripresentative
[m)' Schmddt e lhu_wm
IMPCRIANT: , 3774 30M
FHE WITH DFED — WFLL OWNER COPY I 4 3 4 O 4 4 UE AT D . 1A ee v ;:;::2‘:



DRIFT AQUIFER GRADIENT'CONTROL WELL

o Water Well Record
o Pilot Soil Boring Log

o Grain Size Analyses



LOCATION DFWELL] | MINNESOIA UNIQUE RELLNO |~ A D AN A
County Name WATER WELL RECORD 0
lli:E:Ine i Mianesste Siatuies 1564 01 .08 for Waler Sempie 434043 __I
‘ownahip Name! ownship Num l’hmﬂmufz Section'Ne. | Fraction 4 WELL DEPTH (compheted) ate of Completion
St, Louis . # A R n
WWJEL [ 1} Zlm e g}d Cuiy dlElm $ D\.._TING METHGD I 10/1 2/87
6425 Oxford Street - In Front on City Row Gt D hevene 70 Drmen 10 Dy
uuﬂﬁ|m.;l 'well i section grd with “X." Sketch map of well location 20 Hollow.rod 50 A 80 Bored 10
1 T [ v Addition Name ﬂﬂﬂlﬂ €0 Jetted 80) Power jauger
e Tm@
N tonite
"-:- -J:--‘:-hw:-i llllhl 1[““
adoa ol s, : 10 Domestic 40 Monstonng 800 Heot Pump
[N D O Toi Number | 20 brngation 50 Public 901 tndustry
Y 3 T s 30 Tent Well 60 Munmiipal WO Commercia)
RGN ahES 1 70 Air Conditioning 1o
— 1 male =——d 8 CASING HYMEDIAM
2 PROFERTY OWNER'S NAME City of St. Louis Park % Buack 40 Thresded :"GHT @2 """5 } '
5005 Minnetonka Blvd, 1 200G 150X Welded D":sw o x'
Address  ~ St. Louis Park, M\ 55416 30 Plasnc 0 a— =
Attn: Jim Grube 12 wio—20__n Weght 59,56 mem | 12 1020 0
3 FORMATION LOG coor  [ARDNESS O “roM | To 6 _mw i weign 18,97 wem | 124 10Z8 1
mio ft Weght Iba/t —n to____h
Sand Brown S O] 15 [o screen Or open hole
Make from. fi ta f
Clayey Sand Brown M | 15] 25| Nomma‘abmd ps 6" P.S,
Slat/Gauze ] I:v.ll\_2_5
Silty F, Sand; T. Gravel Brown M 25| 55 [ same o8 HITTIRGS
|Med. Gravel; T. Sand M Ho | 55| ) oo Bubow Do bt O/10/87
and surlace
11 _PUMPING IEVT:. (';h..um surface)
f¢. alter hrs pumping m spm
fr after hrs. pumpng i gom
12. HEAD WELL CONPLETION
10 Patless ad " model
' 20 Basement offset  STKA least 12" above ground
40 Plastic casing protection
13 WELL GROUTED?
Bve 0N
Neat Cement * Bentomle X
Grout materal :ﬂ from 0 lu._m_h -] ya_O.S_
14 NEAREST SOURCES OF POSSIBLE CONTAMINATION
fend direction Aype
Well dimnfected upon completwn?  O.Yes B
15 PUMP
Dute matid — 10/12/87 ONat
Manulacturer's name Gnndfos
Model pusnb SP16-5 w93 _ven_AD
Length of drop ppe 42 L3 spm
'} Matenal of drop pipe Steel
Type ) Submernble  30LS Turbine 50 Reoprocstng
0jet O Cemnivpl 60
16 EXISTING WELLS °
. '} Unused well on.property? 0 Yes &&
Uwe | N
7 REMARKS, GLEVATION, SO I,'ICENIMT:.:: et g et Ab O Permaneni O Temporary O Net sealed
g7 £ I I8 WATER WELL CONTRACTORS CERTIFICATION
This well was dnlled under my junisdiction and 1lus report 18 rue to the test of my
Wellhouse finished floor elevation =196.35 . hnowledge and behel.
Correction to MSL =710.30 . Bergerson-Caswell Inc,
Stickup above floor =]1.53 ' Lacraser Auriness Neme bm2.7£.58
Measuring point elevation =908.18 o115 I“‘)“s Street Miple Plain, MV
(top of well seal) Y ald Qg1 e€)
S Q H(') Inm:nlhrvnd'&mmm lih—lOllw
emn 10/12/87
IMPORTANT Name of Lidle > 870 30,
FILE WITH DEED — WELL OWNER COPY |4 34043 _ t 778 3004
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Soil Boring Log, Drift Aquifer Gradient Control Well

PROJECT NAME ARCHITECT-ENGINGER'

' st8Cansuans Lta, | Proposed Well House ERT

' SITE LOCATION . ' .o. UNCONFINED COMPRESSIVE STRENG TH

| St. Louls Park, Minnesota ":"'"'z . . .

» | | e e pom

i 8 wl usir s CONTENT & umT S

AR § 2| >€ . o A

e z 2| DESCRIPTION OF. MATERIAL g

< d|e E bl .. ® 20 332 4« s

E E ulwlw % E; _

st o L

[[f] Fine to medlum sand, 1ittle silit, 1

50/1*

trace gravel - brown - molst -
I'I u medlium dense - (SM)

Fine to medium sand, trace 'coarse
sand and gravel, trace sllit - :
brown - dense to medlum dense -(SP) /

—i:| |

Fine sand, trace sI1t and medlum
sand = brown - molst - medlum
dense - (SP)

'E_-#

I s ]
.
p
-

End-of borl.ng at 11.0 ft.
| Power augered to full depth.

THE STRATIFICATION/UNES REPRESENT THE APPROXIMATE BOUNOARY LINES BETWEEN BOIL. TYPHS. IN SITU, THE TRANSITION:MAY 88 GRADUAL

‘WL Dry WSORWD | BORING STARTED  9/29/86 | 8T8 OFFICE Minnesata |
. [ BcR ACR | BORING COMPLETED  9/29/86 |ORAWNBY KC |SHEETNO. | OF 1
I WL Dry AB AlG CME=-45 FOREMAN GD [APPO'BY WBT | 8rsJosiNo. 91.025 !




]
]

]
°s

L3
i

fc
| E‘ PROJECT NAME 'ARCH ~-ENGINEER
'| s18 Consunams L1g, | Proposed Well House ' ERT, Inc.
|SITELOCATION  g¢_ youis Park, Hirmescta "
; i I B B
T L} L) L]
! b4 coni s -1
$ Y T, Pmmmn, ¥ay
) z | E‘ I DESCAIPTION:OF MATERIAL
: 5|35l REL % 2w w W
£ 2 E" | ~ T T T 4 T
8 3|5 : Rtaihen
: 3 5 3§,sun'm' £ ELEVATION . 'g'g % 0 2 @
| , | .
I [
| i
f
5v0 l i ' \
. jHollow stem sugared to 14.0 feet - see of boring 41 . '
i | ] | fox soil conditions above 14.0 feat 19 ' '
16-0- '
: .
35v8 3 | Pina to medium sand, trace coarse sand and ailt - - - 2Z
e e v, = 18
ne sand, some silt, trace = brown = moist - ' '
2 Jss [ \m dense - (8C) gl . ®'~\ .
260 Fine sand, trace silt - hrown ~ moist - medium dense \ |
J|ss t
(estimated) cobble at 19.75 feat = (SP) , _ %9
4 ss Clayey silt, trace interbedded sand ssams - grayish ! G
hmm--nt’buhnhd-mﬂudum o - ) i l
23201 5 s I
6 |sS,
30:0-] 7 [s9/
. 8 |83 i
135+ '
9
-10‘88 8ilty fine to:mediun sand, trare gravel and coarse sand -
brown = satixated - rediun dense to vary dense - (30
al
|
1afss |||
H45+0- [
13|88 !
| 14188
H50+6—
15|ss
]
16{ 53
30 JOontimued on next pege
i
I | ‘ | |
j 1 1 A
el $1941HICATHG LIAPY REPRELENT THE APPROTMATP BOUNDARY Lout RETWELN 00 IYPS8. M G, g tRaxarriom sy sa onsoust. | 678508 w0, 949268 |B1T™0 L oF 2
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ot

e g
! PROJECT NAME ARCHITECT--ENGINE!
8739 Consuftants Ltd. | Proposed Well House ERT, Inc. .
SITE LOCATION i JLCOneun cournarens Sregmem
i 8t. Louis: Park, Minnesota _ ! ' ! ! ?
|
. wl ] mm W e
I =] |.[2 DESCRIPTION OF MATSRIAL - » - A
Blltle ¥
1= €| 2} : E 0 2 » @ %
LE ""!HE! B —————
§ '3 |3|& [soarace eevamion §° 9“-1;.?- v "% |
: OContinued from page 1 ;
Jo W e e ————— == é
1|ss|[ X D
! ! ! . "a’/U‘
18]ss . L@
— 'Medium to-coarss sand, trace sile, t.ncaml brownish| "
-60v0-{. gray - saturated - -uunl.y danse = (8P - | 1
EI.S'
239
20(ss Faint chemical odor in sample 120 zm/b »
65+ 1 : |
a1iss _Hmtnulll\nund.ululut = gray = saturated - ;0 .
¥ extremsly dense - (5P - ulm
22| S8
o
3]
24]s8’ Fine sand, trace medium sand and silt ~ gray - saturated - .
" axtremsly dense - (6P - M)
(350
25]ss. \
su.t:ylu;d. trace gravel - brown = wet = axtremaly
500 Plateville limestone ~ inferred
' End of boring at 80.0 ft.
Hollow stem augared to 26.3 ft.
mnu-mzwwmuemmu&mm !
fluid from 26.3 - 80.0 ft.
Grouted hola gallons of neat cemsnt graut, .
o
|
i '
; ; |
| N
THE STRATINICATION LINES RIPRZOENT I'Ni_”TNIIHMI SOUNDARY LINES OETWEEN SO TYPRS.IN ;ll.l. THE TRANSITION MAY 88 QRAOUAL —
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S0 MANY CONSIDERATIONS ENTER INTO THE MAKING OF A GOOD WELL 'I’HAT WHILE WE BELIEVE SLOT 81288 FURNISHED OR RECOMMENDED
FROM SAND SAMPLES ARE CORREGT WE ASSUME NO auromm.m FOR THE ccmm OFIRM’ION OF ANY WELL.

Sand Size Analysis Results, Drift Aquifer Gradient Control Well
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P.O. Box 84118 ¢ St. Paul, MN 55164
TEL. 612-836-2500 or 1-800-328-0881
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FUL OPERATION OF ANY WELL.

80 MANY CONSIDERATIONS ENTER INTO THE MAKING OF A GOOD WELL THAT, WHILE WB BELIEVE 8LOT:81ZES FURNISHED OR RECOMMENDED

FROM BAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSIRILITY FOR THE 8U
1 . . i
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